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. - Projeet Noe APG/TAS/S10A vas pr:lmaruy s
. functional evaluation of the (=3 SEORAN Recomnsiow
- sance Navigational Systcm conducted by the Asxr Force
“Armament Ccater and actively monitorad by the Air
. Proving Ground Command to deternmine the operational
o luitabinty of the system as installed in the [B-57A
. aircraft for cbtaining SIDRAN coordinates of tazgets,
o _and for SIX2ANcontrolled u:!al paotognpiy.

4 The M M s&w Reconnaiszance Mavigational
~ System, as installed in the EB-57A airoraft, 43 mot
opsrationally suitabls to fulfill its tactical zow
quizcment, It tms determined during the ceadact

" of this test that the Becorder Croup of the 33
© system i3 mot ccmpatible with the AN/ATN-34 SIURAN
Radio Set, and that the [13 systea is not ccapatidle
~ with ‘the operational altituds cagadilitios of tie
- ED=5TA aizszaft, due to unrsliable operatica of the
AN/ATN-34 SEDRAN Radio Set, The lattor dafitiemcy
- was encomaterad in two previous operational saitae
bility tests conducted by this Cozmand, (2afszence
- £inal revort on the Cperational Suitability Tast of
" the S4 SECRAN Bombing System, Project No, A26/3AS/
 Tl=a=l, and final report on the Cperational Saitoe
bility Tost of the B=573 Aircraft, Projecct llo, APG/

- TAS/119=A,) However, test results indicate that
‘modifications to the AN/ATN-84 SIORAN Radio Sat and
the SECRAN Recorder Greup, as rzcczmended in this

~ report and its associated report, "Air Force Armae
‘ment Center Engineering Evaluation of the SZTLRAN
~ Recoxder Group," if incorporated, will result in
. a systcam sauitable for tactical SEORAN reccamaissance,
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 CONFIDENTIAL |

(l) Mancy of g:ouad controllod bembing systoms such
a8 SEORAN, AN/LZQwl, and guided missile emplojment
. depends on e:act knowledge of target location, The
" prizary objective of SHORAN reconnaissance is to
- .obtain the position of the target or objmt!ve point
in ralation to SiORAN ground stations, SHORAN
‘reconnaissance is essantially the reverse application
of the SECBAN bombing problca, In bombing, predeten-
. minad SEORAN coordinates are incorporated into the
~ bembing system and the sircraft i3 flown to a geow
" graphical location, In rsconnaissance the aircraft
- is navigated by SHECRAN or scae other methcd to the
-target ares, so that exact SICRAN readings (coope
~ dinates) of photographed targets can be obtained for
later use in boubing.

- (2 Project. No. A?G/IAS/SIH was established in accoxrde
" ance with AFR €0-14, The Air Proving Ground Cozmand
. (APGC) in conjunction with the Air Force Armament
Center (AFAC) conducted the joint functionalw
 operational evaluation of the i3 SHORAN Reconnais-
... sance Navigational Systeam in the EB-57A aircraft,
- Functional operation of, and data pertaiaing to,
- . this system may be fourd in the "Air Force anent

Cente: Engineering Evaluation of the SIORAN Recorder

Gtoup. AFAC P:oject 6251 B).

_ : b. .Ws Since reliable geodetic data near
_tactical targets are not always available, scme form of prewstrike

 reconnaissance must be accomplished over many targets, The LA=3 SEORAN
. Reccnnaissance Navigational System was designed to fulfill existing

‘Tactical Air Comnd requizements for obtaininq pro-strike reconnaia-
_sance data,

mmmu% The MA=3 system is comprised

of the saom Recorder Group and the basic precision SEORAN Airborne

. Equipment, Radio Set AN/APN-84, The SHORAN Recorder Group was designed
“and wanufactured by Vectron Incorporated, Waltham, Massachusetts, The

- Recoxder Group, which utilizes a double pulsing transmission, replaces
the need for an opentor to align and ttack received SHORAN pulses with

.
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'thelr corrnpondlng reference pulses, since the Becorder Gro: ‘p

R this function continuously and autcmetically, Photographs o

_distarce dials are synchronized with terrsin photographs of 8 gyzo-

- -stabilized terrain camera so that the position of targets which sppesr

"~ in the terrain camera photographs may be accurately matched withs pliotoe

. graphs of the SHORAN distance dials, In addition to aircraft posie

" ~tional data, aircraft heading, pressure sltitude, and free air tompers-

- ture are included on each exposure of the SHORAN Recording Camers fila,
" The SHORAN Recording Camcsa, which is counted in a port in the fromt

" “of the control fndicator, is & modificd 020 type, (Reference Figure
© 1) It 13 especially designed for minimum size snd weight requirewents,
 urilizing 3Zmm type film, For vertical terrain photographs, a cartow
~ graphic type T«ll camera was used during daylight operstion, An A-23
gyro~stabilized camera mount was used ia the tacticaleconfigursd EB=GTA
o test.-bed aircraft, The following izdicators were suspended from the
~pilot's lowsr right radio panel (rsference Figurs 2) and above the
o cntor's %&-3 cont:ols (:efema ﬂgure e ,

~pres¢=nts taa sal of the 'valzaas of the dimazcato
- the rate statica and the distance to the dzi:tt
N 'tation. o

; O nents ome-neif tho diiToronce of s
'airctaft s distance to the drift station from the
aimnft's distance to the rate station, '
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Figuxe 1

Showing [A=3 Installation at the Cperator's.
Position in the EB=STA Test Aircraft,

B ot g P e it e

(Arrow Showing O-20 Camera Installed in the
Port of SHORAN Recorder Group,) ]
3
CONFIDENTIAL P

e




~Figure 2

*Sheuinq ?um": Thzee Indicators,

a) Range Indicator IDm509(CA)/APMN-24
(Rate and Drift Indicator)

b) Range Indicator ID-510(CA)/APN=84

~ (Sum Indicator) .

¢) Range Iadicator ID-511(T)/AFN-84
(One-imlf Difference Indicator)
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AN/APN=-34 Indicator (I-186)
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2 W‘
‘ ' To deteraine the opmtioul mitabiluy of the ik smm A
" Reconnaissance Nevigational System for deteraining SHORAN coordinstes
- of targets, and for SiURAN=controlled. lcrill photography. Ptincipal
e consldmt.iou wore 85 followss.
U 'S Accumyottllam:ynu. o S
b Opcnuonal capbilities aad Haiutiom. |

e Procedures for mmg . fngm 1ine with tie m SHOBAN
system,

»Hd}. Bquimt roliab!lisy and mimemaec mimu.

o b e

g e mnagm nquimts asd computations necassary for
:ape: m&é S epontien. B 7

o f. Am'sawtnhiagmirﬁtozmwmeltoomza‘ o
S - | niatain the EbJ systom, . j

S - — ™ ey oo

Y 1S Adaquaey of e:dstiag ogentiag and maintenance publicat:lons
- lnd gmand sappon ec;u!mt. }

It':ls‘coneladed‘that: |
B : a, The I3 SIORAN Beccamaissance Mavigaticnal System, as
A ~-installed in the EB-57A aircraft, is mot cperatiozally suitable ia

BRGE S its pxesent conﬂgmtion. This nnsnitability is pri:na:ily attri'bated
AEUE *,tos }

Q@ Te AN/AM T-.Az Transaitter Oscillator ard its
associated pewer supply, which are not ccxpatible :
"~ with the SICRAN Recoxder Group because of over i
lcading caused by the dcuble pulse transaission : S
-'xeqnirenent of the MA-3 system, : {

@ lhtemittent failure of the T~342 Transnmitter
‘ Oscillator (lccated in the AN/APN-84 portion of R
. the lA=3 system) when operating in an unpressurized = =
cempartment at altitudes of approximately 40,000 : ‘
feet and above, This malfunction was encountered

6"
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on tuo provious tosu conduoted by this Ccrmand
~ (reforence finsl xoport on the Cperational Suitam
 bility Tast of the SHORAN Bembing Systom, -
Projost Mo, W@AS/'II-&-I. and final report on the
. Operaticnal Suitability Tost of the B=573 Aircraft,
 Projoct Mo, APG/TAS/119), involving the AN/AFN=34
~ Fadio Set, and since pzevlousl roccomended modifis
~cations pertaining to this oquipment have not been
- acccmplished, the equipaent is not capable of zeeting
. "aigh sltitude” taotical SWM Baconnaissam
:e@lzmu. o

" be Tost zesults indicate that mdiﬁcauom as :ecmnded in

- this report aad it3 associatad raport, "Air Force Armament Conter L
' Bnginesrizg Eveluation of the SHCRAN Recordsr Group,” if incorporated
- 4ato tha i3 system, will provide the ED-BTA with a suitable sma.m
: Bmemiamo ysta foz mtiaal cmployment,

F .. Be mm. cbumra. and maintenance psrsonnel with pravious
e:xpericnce with AN/APN=34 EI02AN operation will kave no difficulty

= bacoming cualified in the i3 system upon cmletien of the raccmended
L orieataticn. (aaiemo plngnph 51,)

a. The pramt circultry of the AN/AFN=34 Tw342 Transaitter

.- Oseillator and its associated power supply be redesigned to prevent

overlcading caused by the double pulsing feature of the [¥A=3 systenm,
and the mechanical ccammtator in the T=342 Transmitter Oscillator

- -be raplaced with an Electronic (Tube) switching system to provide the
 HAm3 system with a :ehable "hlgh alt!tuda" smm Reconnaissance ‘

capabinty. ,
“be It. is rezccomended that the nodiﬁcations listed in

_Appendix A be incorporated into the MA=3 SHORAN Reconnaissance System
- to elin!nate minor deficiencies encounterad during this teste

Ce It is further recommended that the automatic feature of

- the MA=3 SHORAN Reconnaissance System be incorporated into the rate

circuits of SHORAN bombing systems (such as the S-4 SHORAN Bombing

- System) to allow the operator additional time for monitoring bombing
.-controls and Ior imp:oved accuncy. ,

7
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'l'ho 20 test missions flown during the conduct

‘of this test were limited to day photo runs

at 20,000 and 40,000 feet altitude at true

-.airspeeds up to 460 knots, Three of these

" ‘missions were for operator familiarization, .

A1l photo runs were made at an average dis

of 112 statute miles from the SHORAN groun

. stations, Two successive frames of fila from
-~ -each usable photo run were evaluated by AFAC

_photcgrammetrists, - ,

S'm_mc“' Photogrammetric Range (Eglin AF Base
‘Range No, 70) was utilized to evaluate all
- positional data recorded on test missioas.

" To determine the aircraft's true ground position,

aerial photographs of this range were corrscted
for ajrcraft pitch and roll utilizing a [N

-Comperator and an ERA (Electronic Research

~ Associates) 1103 high speed electronic digital |
Kct:nyute_r. v ' ' '

©

'All missions were flown during VFR conditioas, .
‘Portions of scae missions were flcwn while

experiencing mild,clear air turbulence, but

~ this turbulence had no apparent effect on
- WA=3 operation, o :

(e)

‘There was no electronic countermeasurs phase

required or performed against the LA-3 system
during this test, :

Four night missions were projrammed during this

‘test but were cancelled because the test
-aircraft was returned to the Tactical Air

~ Command, (These missions were to utilize a

'K=J7 type camera and M=120 photo-flash bembs,)

This system was ground checked for synchromiw
zation by AFAC personnel and was found to

~operate satisfactorily, o

&

CONFIDENTIAL




a ',c*c»NFmENTlAL

(Z) Tegt Resg!ts agd enahs;s.

(a)

B 2 ’, The apparent ground position of the aircraft

15

From the photographs of the Photogrammetric
~ Range taken by the T=11 Vertical Camera, and

 the SHORAN positional data recorded by the
020 Camera, three separate ground positions '
- were obtaineds

'v _L ‘The true ground position (iadir Point) of

. the ajrcraft, as determined by the MANN .
. Comparator, from photographs taken by the
- T=11 Vertical Camera, '

. as determined by the exact center (Principal
) Point) of the Vertical Camera photo. :

- 3. The SHORAN gronnd position of the aircraft )
as determined by the SLORAN mileage readings

~ as recorded by the 0-~20 Camera in the SBGBAN
Rx-corder.

Tacoretically, the Nadir Point, Principél Point,

‘and SHORW coordinates should resolve accurately.

to identify one common position or identical
point, However, sources of exror in the LA=3

‘system and allied camera equipment result in

_inaccuracies, The following sources of error

" in. the HA~3 system and its allied equipment
were consxdered when data were evaluateds

de Instability of the '1‘-11 Vertical Camera.

- which results in a difference between true
-ground position and apparent ground position,

2+ Improper synchronization between the T-l1

Vertical Camera and the 0-~20 SEORAN Recording
Camera, which results in an error between
the apparent ground position and the SHORAN
ground position, The SHORAN Recording ’
Camera is triggered from the shutter of
the T=11 Vertical Camera, and any error

- occurring will equal the lag in synchroni-

. zation times the ground speed, (This lag
averaged 17,8 milliscconds, which amounted

9
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" to approximately 10-20- feet at speeds tlown
during this test.) -

'3, Errors contained within the SHORAN systen
itselt were evaluated,

Overall accuracy in a tactical situation

‘would be affected by the following errorss . R
Calibration of the SHORAN ground stations, oy
calibration of the AN/APMN-84 SHORAN Radio ol
Set, and errors of camera calibration, In

addition, compass error will affect the

correct location of any offset targets

contained within the Vertical Camera photo,

True North orientation must be accomplished

prior to locating targets in positions other

than the center of the photograph,

'S

(c) Cne hundred and twelve frames of filn were
gathered frcm the 14 missions flewn at 20,CCO
. feet altitude, Of these 112 frames, 83 were
usable for data evaluation, Twenty-nine frames
. were not evaluated because of "Apparent Gross
- Errox™ (over 1000 feet) contained in either
the Principal Point or SHORAN position, when
compared with the Nadir position, Analysis of
test results indicates that the major portion .
of the "gross errors" occurred during the
initial missions flown during the test and
~were primarily attributed to operator error,
As additional familiarization with the system
was obtained by the operator, accuracy of ,
results improved considerably, indicating that
proficiency in operation will influence greatly
SN : ‘ the results obtained with this reconnaissance
| . S v - systenm, ;
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)'.‘.sﬂ._u_a._.zs.z_ﬁ.'ecoﬁo | W

':'O'Z = ‘St,andard deviati_on of

;’ N ‘(Errors to the right or left of the " (Errors over or short measured
' airctaft s flight path)

- along the airctaft.'s ﬂiqht i
path)

oX = Standard deviation

deflection exrors ~ ~ ~ of range errors

ST ‘,‘7212 164 l-'eet (SEDBAN Error)

. chl 1351 (SmRAN En:or)

- 20,000-Foot Altitude
o Xj =123 Feet (SHORW Error)

= 327 Feet (.Ptincipal Point  oX =264 Feet (Principal Point |
‘Errox) o 3 . E:ror) » o
 Coubined ] —  Combined| ———
Deflection 0'23-\r crzl ,l-czz Range - a‘X3=\‘a-x1 % oXo
‘Error o Error g .
- Deflection] . , | Range : |
~Error . ] 0'23 = 375 Feet Exrror a'X3 291 Feet

- CEP (Circular Probable Error) : «5887 (oX3 ,‘&23) |

CEP = 392 Feet

40,000-Eoot. gt;‘ tude
- X = 1741 (SHORAN Error)

. a'j22 = 84_1_,_(Pytincipa1 Point Error) - X = 443 (Principal Point

| ‘ o Error) _
Combined | 5" Conbined | — .
Deflection | oZy= 022 o2, Range | OXg= chl ¥ aXo
- Exror = _ 1 : : Erroxr | )
- Déﬂection—» S o f ‘Range |
Error | 0°Z3 = 1591 Feet Error | - 0X3 = 1796 Feet

CEP = (5807 (X3 #oZy)

CEP = 1994 Feet
11
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i) Statistical anulysis revealed no significant bias
. _in range or in deflection for either the SHORAN
or Principal Point distribution of errors (i.e.,
‘no systematic orror present in the SHORAN or camera
system,) o ’ '

(e} Analyzing the resultant CEP derived from the data
- gathered at 20,000 feet altitude and comparing this
L T ~ ¥v.lue with a basic bombing CEP (600 feet) will S
o ' .. - indicate the overall accuracy to be expected when - °
EN s . . - - performing SHORAN Reconnaissance missions at T
LR S 20,000 feet altitude with the MA-3 system,
' (Reference the final report on Operational = = -
! ~ Sultability Test on the S-4 SHORAN Bombing System,
P o : -Project No, APG/SAS/7l-#~1, Appendix L, Increase
£ SRTRE ‘ ‘ in C2P due to Inaccurate Geodetic Data,) The
A IR T - CEP of the MA-J SHORAN Reconnaissance System when
‘ “flown at 20,000 feet was 392 feet. - The following
-formula was used against a bombing CEP of 600
feet to evaluate the effect of the MA-3 system
- error on a bombing CEP,

o (@)= Resultant C&P | -
S ) (=), = Basic Bombing CEP (600 feet)
Ey = Total error of HA-3 system (392 feet)
= 2 2
(a?)’-' "\l(cu’,)b "Et
(CEP)y = TIT fret

AR Ear | NG 00 o i o

Srcp-y

It can be expected that the error of 392 feet
as contained in the MA-3 system will not increase
8 .6G0-foot bombing CEP by more than 117 feet,

i o (f) Only 17 frames were obtained from the 3 missions

EER . 3 - flown at 40,000 feet altitude, of which 13 frames

- were used in evaluation, (Four errors ranging
from 9,000 to 17,000 feet were rejected,) Com- ‘

- parison of this data against that gathered at the
20,000~foot altitude does not provide a conclusive
indication of the potential capability of this _

- systcm at this altitude, It may be noted, however, T

. that a proporticnal increase in CEP canbe = - =~

- expected as altitude is increased due to .

‘stabilization errors of the torrain camera,

- A TUE 12 -
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but that SHORAN errors will remain substantially
. the same, Because over 50 percent of the frames
- gathered contained gross errors (over 1,000 feet),
"~ these results indicate that excessive difficultxcs
" will be encountered both in operation and in
maintenance when performing reconnaissance with
- this system, as installed, at altitudes of 40,000
Tifcct or above, (Refercnce paragraph 5d(1)6d) )

by Ogeratxonal Cagabilxtxes agd Limitation
(1) Procedurcs. | o -

(a) At least three minutes prior to entering the
target area (reference Appendix B, Operating
Procedures for the MA-3 System, Pretarget Proce-
dure), the Automatic S) and Sp Synchronizing

_Motor Switches were turned on to insure proper
-synchronization, Upon completion of the target
-run, these switches and the A-~28 gyro-stabilized

- mount control switch were turned off to prevent
loss of SHORAN pulses and tumbling of the gyro
in the A~28 mount should the aircraft be reqnxred
to perform abrupt maneuvers. -

(b) Prior to the development of the MA=3 SHORAN
Reconnaissance Navigational System, transmissions
from aircraft to ground SHORAN stations consisted

' of a singular pulse, The KA-J system utilizes
“‘a double pulse transmitting arrangement incor-
poratxng a code delay system which provides a

- selection of three separate delays (3, 4.5, and
6 microseconds) between each set of transmitted
pulses, Changing the delay between transmitted

_ pulses provides the capability of eliminating
interference from SHORAN transmissions of other

aircraft which are utilizing the same gLOund
statxons.

(Z)t Test Resglts and Ahglxsis:

(a) * Two strobe lamps are presently used to illuminate
‘the dials of the C=1689 Indicator Unit, One lamp
~illuminates the altimeter, free air temperature,
and compass heading indicators and the other lamp
illuminates the rate and drift station distances

13
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" to the aircraft, (Reference Figure 4,) Inter-
. ‘mittent failure of these lamps occurred on sew
- eral of the test missions, causing blanking on
~ the 0=20 film, (Reference Figure 5,) It was
~determined that this failure was caused by an
intermittent malfunction of the bulb itself,
rather than a failure within the system, Should
- this failure occur over the target area, the -
mission would be ineffective, :

(b) The MA~3 SHORAN Reconnaissance Navigational
' System is capable of performing reconnaissance
against targets at line-of-sight distances from
the SHORAN stations, when flown at altitudes '
at least up to 20,000 feet, (Twenty thousand
feet of altitude will give a resultant line-of=
sight distance of approximately 195 statute '
| » _ ‘miles, and 40,000 feet of altitude will give a
. - ‘ ; -resultant line-of-sight distance of 275 statute
L S S0 milesy) - o -

Figure 4

- 35m- Film of 0~20 Camera in the Recorder Showing :
Proper Operation of Strobe Lights, Illuminating Both
Rows of Dials, and Showing How Dials Can Be Misread,

- Beading on Dial No. 1 = 119,868 (Could Be Misread as 119,968),
Reading on Dial No. 2 - 109,286 (Could Be Misread as 109,386),

14
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Figure 5

35mm Film of 0~20 Camera in the Recorder
Showing Failure of Lower Strobe Light,
'Reading on Dial No, 1 - 119,450
\ Reading on Dial No. - 109.

() If the aircraft exceeds approximtely 20 degrees._ .
on any turn or bank, excessive precession of the
A-28 mount gyro and loss of received SECRAN ‘
pulses will occur,

(d) On all missions flown. absolute altitude was
" measured and incorporated into the MA-3 system
once the briefed altitude had been reached,
~ (Reference Appendix B, Operating Procedures
" for the MA=3 System, Altitude Measurement,)
 Remeasurement of altitude proved extremely
e difficult once the vernier counters were dis-
L e ~engaged, In accordance with the operating
T . - procedures for the MA-3 system, the vernier
¢ o E L - counters on the AN/APN-84 were disengaged upon
- C : .- completion of the first altitude measurement,
Should these counters be left engaged, they

15
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. uould be forced to drive at speeds that would
_exceed their capabilities (300 knots) while
- connected to the counters in the Recorder Group,
. (with the vernier counters disengaged, there is.
" no external way of reading the values appearing
. in the recorder,) The procedure used for re-
B engaging the counters was for the operator to = T |
" .remove his shoulder harness, safety belt, and
" helmet and view the counters through the 0=20 .
. Camera porte (Retetence Figure 1,) At this , - :
. time, values for the new altitude were incor-
,porated mto the A3 systeu. '

(D mwms

VR - , (a) All pissfons were accomylished either by
E oL T positioning and maintaining the aircraft on
oo .~ . the SHORAN arc, or by having the pilot line
T S ©  up visually on the proposed flight line, (The
-~ proposed flight line consisted of Northeast - .
I S - .. and Southwest headings over the photogrammetric
IR : ... i range, which is approximately 7 miles in length,)
Be : - R - While flying the flight line visually, the : : ¥
‘cameras were turned on by the operator when DR
" the aircraft was properly positioned over the - ¥
. target by the pilot,” This method proved to be
- satisfactory for altitudes up to 20,000 feet,
Above this altitude it became difficult for the
- pilot to fly directly over the proposed flight
1ine because his forzard vision of the ground
was impaired in the EB-G7 type aircraft as :
altitude was increased, Flying the flight line
- , ~ - wvisually allows an infinite number of approaches
! o o P to the target.

J T P S e P e Sl

; : - (b) l'he second method use: was to fly a SHORAN arc

,, ‘ , : ' ~ . pessing through the target, The operator maine . ¥

= ‘ . . .tained SHORAN fixes with the aid of Range ; R
' L : . Indicator ID-~S09(XA)/APN~84 (Rate and Drift - BT

Indicator) , which shows the SHOBAN mileage from > :

both the rate and drift stations, (Reference

‘Figure 3.) For an operational tactical situation,

B )
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| approdmate (thhin 5 miles) SHORAN coordlnates

. of the target should be available to reconnaissance

crews prior to performing a mission with the MA~3
system, With the pilot following the numerical
indications of the Rate and Drift Indicator (which

- replaces the former Position Deviation Indicator),
" ‘minimum voice communications were required from

L the operator to the pilot to direct the aircraft -
" to the drift arc, A point approximately 20 miles
. short of the desired flight line was selected to

intercept the arc, Interception of this arc was

- made at an angle of 3060 degrees, Once the ain- .

craft was on the correct drift arc, the pilot

" followed the reading on his ate and Drift Indicator
- and, during the remainder of the target rum, no
- further voice directfons were required from the

. operator, By flying the SHORAN are, four approaches -

)

were possible.

'To obtain optimum utilization of the photogrametric o

range, the IDS10(XA)/AFN-+84 Sum Indicator and the

- ID<511 (XA)/AFN-04 One~ialf Difference Indicator
~ were not used, (By maintaining a constant value

on the sum meter, an elliptical pattern around both

- ground stations may be flown, By maintaining a

@

NOR

_constant value on the One<Half Difference Indicatoi-. .

a hyperbolic pattern may be flown around either
ground station, or a straight line may be flown

‘midway between the two ground stations,)

Missions flown during this test utilized both

~ automatic and manual tracking runs, In the event

of automatic tracking failure, the manual controls

- may be usede During the conduct of this test,

automatic tracking failure did not occur, but
several runs were accomplished utilizing manual

-operation, This operation is similar to the SEORAN.
~ bombing operation, where the operator keeps the

received pulses aligned with the marker pulses,

~ This requires the SHORAN operator to use both hands

when tracking pulses, and leaves him little time
to operat.e and monitor ‘camera and M controls,

A total of- Iive missions were ﬂown incorporating
"noise" (simulating other aircraft utilizing the -
same ground stations), Flight lines were made

17
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wit.h the test aircraft with a variance of from
‘5 to 19 simulated aircraft.

(f) The airoraft. was navigated to the target area
 with the aid of SHORAN fixes obtained from the
- operator's Rate and Drift Indicator, ID-S509(XA)/
‘APN-84, - Prior to entering the target area, the , :
camera equipment was given the prentarget check .
~ in accordance with the operator®'s check 1ist, L
The pilot then flew the aircraft over the flight
~line either visually or by the Rate and Drift
- Indicator, as briefed by the SHORAN operator,
. During the camera run the SHORAN operator was =~ .
required only to monitor pulses and | rlde the L
qain controls. S

(2) Iest Rggg;ts and @ﬂg; :

(a) The autcmatic tracking feature of the A3 systeu
‘ provides the operator with greater ease of operas
‘tion and leaves his hands free for monitoring
other equipnent. which is conducive to greater
- . accuracy during the target run, Indicating a
~ constant value on either the Sum or Cne-Half
- Difference Indicators provides a capability of
utilizing SHORAN operation by flying four
additional approaches to the target other than S
the conventional four-arc approach, R

(b) During the missions incorporating "noise," the
cperator found it difficult to differentiate
between actual and simulated pulses displayed _
on the SEORAN indicator, Since manual operation
requires the operator to align received pulses
visually with their corresponding reference
‘pulses, any interference mixed with received
pulses causes difficult scope interpretation, o
When the MA3 system is operating in the autoe = =
matic position, pulses are aligned electronically, :
and chances of operator errors are lessened . :
considerably, With the test aircraft and 19 i
‘simulated aircraft, no detrimental effect on :

, MA-3 operation was encountered when the system

- was operatlng in the automatic position,

| 18
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(3) wz_am_rmm_
) (a) Upon completlon of the prescribed preflight

‘(reference Appendix B), the MA~3 system was
,'1'le£t in the OPERATE position during start,
- taxi, and takeoff, The main camera control
- panel was not pivoted into its usual operating

. ‘position because it interfered with the operator®s
. reaching the MA=3 controls and partially blocked

‘the view of the indicator scope, The procedure
" ia the test aircraft was to preset all camera
switches and dials prior to takeoff, leaving
' the control panel latched to the right bulkhead
while airbotne. In the test aircraft, the
cameras were operated with the master control
" box located on the operator®s left console,
- ".(Reference Figure 1.) This arrangement proved
~ .to be the most satisfactory.

~‘(b)"An excessive bank (approximately 20 degrees in

‘the test aircraft) tends to blank out SEORAN

~ signals, resulting in a loss of pulses and
- tracking by the MA~3 system, Abrupt or viclent

" maneuvers cause the tracking system to lose and
 hunt the SHORAN pulses, resulting in erroneous
SHORAN dial readings. It is essential that the

pilot hold the aircraft straight and level during :

~ the target run so that the data gathered may be
.. as accurate as possikle,

Re a i it o E ment an Malntenanc Requirements?

Test gesults.

(a) Three of the 20 test missions evaluated were
“considered to be air aborts because the MA~3
system or its allied equipment malfunctioned
while airborne, It may be noted that two of
these aborts were during nigh altitude missions,
(Reference paragraph (@ following.)

1e_:(b)_ Total direct orqanizatxonal maintenance

including preflight, postflight, and periodic
inspections amounted to 258 maintenance mame
_hours for 43 flying hours, This gives a

19 -
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) rcéu'ltant 631 maintcnanco-to-utilization ratio;

‘but is not indicative of the test item because
" of the inadequacy of existing maintenance publi-

cations pertaining to the MA~3 system, One

" hundred and fifty-two of the 258 maintenance
man-hours expended were attributed to "trial-

" and=error” maintenance prior to a local "fix"

~performed on the AN/APN-84 T-342 Trunsmitter,

(Refcrence paragraph (c) following,) Deleting.

_the 152 hours from the total of 258 gives a

resulting maintenance~to-utilization ratio of

| ' 2,4631, This ratio compares almost identically

‘with the 2,48:1 maintenance~to-utilization ratio

‘" of the S~4 SHORAN Bombing System, (Reference

"Air Proving Ground Command final report on the

. Operational Suitability Test of the S-4 SHORAN .
o Bombing System, Project No, APG/SAS/H-*-I.)

: )

A repeated malfunction in the MA-3 system was

-+ the frequent cut--off of the AN/APN-84 T-342
~ Transmitter, The double trigger in the MA~3

system causes too heavy a load on the oscillator
tubes and, consequently, the overload relay will

" cut off the transmitter, In order that testing

could continue without an excessive delay, an
emergency "fix" was made by the addition of a
15,000-0hm resistor, type R=151, in parallel

‘with the present 15,000-0hm resistor and the
‘overload relay, type K-~107, in the T-342
- Transmitter Oscillator, To eliminate any

possibility of burning out components of the

- T=342 Transmitter Oscillator, the associated

@

high voltage power supply was modified to
preduce a lower output voltage, This modifica-
tion is not recommended, since it decreases the
maximum usable SHORAN range, The system then
operated satisfactorily, but it is recommended
that the power supply and transmitter oscillator
‘be redesigned to be compatxble with the Recorder
Group, .

It was also found t.hat the mechanical comutator
in the T-342 Transmitter Oscillator malfunctioned
during and after missions at 40,000 feet, This .

malfunction was caused by cam wear and excessive .

20
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relay arcing at high altitudes (reference Air
-Proving Ground Command final report os the
. Operational Suitability Test of the S-4 SHORAN
~ Bombing System, Project No, APG/SAS/7l=A=1),.
‘resulting in a high malfunction rate, It is

also noteworthy that this same malfunction was
observed and reported in the final report on

~the Operational Suitability Test of the B=57B
Aircraft, Project No, APG/TAS/119%-A, Replace=
~ ment of the mechanical commutator with an

 electronic . switching device should eliminate f

@

’this malfunction.

'During the conduct of the test, the average
~ preflight time was 1,5 manhours based on a

total of 26 inspections, A 30-minute opera=

tional check will suffice in preparation for

an irmediate flight; however, the AN/APN-84
should be operated longer to dry out any
transmitter moisture, This prevents erratic
opezat.ion of the transmitter,

ht Requirements and Coi tions »ssary for

° ;op.ei w»-a SEORAN Qgeration.
(l) Ig § @vgrongent and P;ocedures.

()

(b)

Pteflight warm=up time was 40 minutes as
recommended in the Air Proving Ground Command
final report on the Operational Suitability
Test of the S=4 SHORAN Bombing System, Project
No. APG/SAS/T7l-fA=1, Preflight was accomplished
using the check list developed during the

- conduct of this test, (Reference Appendix B,)

No preflight or inflight computations are
‘required for insertion into the MA-3 systenm,

since preflight procedures call for zeroing

- all counters and syncros,

Tactics and Technigues: All preset data necessary
for the mission were incorporated into the system '
during the 40-minute warm=up period, It is desirable
that the preflight be accomplished with the auxiliary
power supply plugged into the aircraft, and that the

21

CONFIDENTIAL




~"'_fi'6|::,NE|psNﬂA|.- |

. system be left in the “TEST or OPERATE position
during aircraft start and takeoff, This enables
~ the aircraft to proceed to the target area without

o Aan additional tequitenent for mm-up, once airborne,.

(a)

SHORAN Arbome Coeratorss Turee operators

participated in the test missions flcwn on this

- project, One had no previous SECRAN experience |

- . other than a two-week indoctrination course

- given by the Air Training Command in the past

_ B~26 Observer Training Program, - The other

" two operators were fully qualified in AN/APN-3

SHORAN Bombing operation, both having ccmpleted
a tour utilizing SNEAN opetation in the recent

l(otean conflict.

(b) i;ots. Of the four pilots participating in

()

  (2) ( 'ést 2e

(a)

test missions, only one had previous experience
with smsan opetation and flight techniques. '

M_m: Two airmen (AI-'SC 30151 AB) were

assigned to maintain the AN/APN-84 Radio Set
portion of the I3 system equipment, They
were directed and assisted by the AFAC project
engineer in all problems relative to operation
and mintenance of the Recorder Group,

Ana

Pe;sogne], and Ig;g;ng: The average airman

with a 30151 AFSC can perform organizational
and field maintenance on the MA-3 system =
provided qualified personnel ave available to
conduct on=the=job training (0JI), The
operation and maintenance procedures for the
MA~3 system should be integrated into the

- AN/APN=84 curriculum, This course is presently

o conducted at Keesler Air Force Base, Mississippi,

as AB30131B, “Airborne Electronic Navigation
Equipment Repairman (SHOBAN) " :

22
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(b) SHOEM Operatorss Operators with previous
- SHORAN experience should have no trouble
‘becoming proficient in MA-3 operation upon
completion of proper orientation, Fifteen
. hours of lecture is deemed necessary for
- operator orientation concerning the theory
and operation of this system, and five hours
“of practice preflight operations on a bench
- mock-up and ground aircraft operation are
considered necessary, Inflight training is
. recommended in some training aircraft such
- as the G-47 in order that the student operator
may be accompanied by an instructor, During
- the inflight instruction, at least 15 photo
" runs should be accomplished,” This training
could be conducted at squadron or wing level,

525 534 and 1554) s

- Observers who are not experienced SBORAN
_operators should complete an indoctrination
course of approximately three weeks® duration
on HH ‘theory and Operatzon.

W “Pilots: In addition to being fully qualified

. in the RB-57 type aircraft, a pilot should
receive approximately four hours of ground
school instruction and fly at least 15 practice

: photo runs to become familiar with the system,
- Pilots with previous SEORAN experience had
no difficulty utilizing the Rate and Drift -
‘Indxcator. .

cv of Existing Operating an intenance Publications
ents :

(a) Iecgngcg], Publications: Presently there is no
.standard Handbook of Operating Instructionms,
Handbook of Maintenance Instructions, or Parts

- Catalog available for the MA-3 system, Unless
.- these publications are provided, excessive
mintenance efforts will be needlessly expended.

23
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, ‘In. its preseat configuration, the HA—3 SHORAN Reconnais-
. sance Navigational System has an altitude limitation which is conmsid-

j'com;-_msumt -

(b) Ground Support Bguigment‘ There are no

additional requirements for ground support
equipment, other than normal auxiliary power
_used during 88-57A a!rcraft preflight and
:startinq. '

(c) ﬂ'-!!ll" 'nxere is no standard list of spare -

. 'parts for the MA-3 system and ccmponents;
. however, Technical Order 11B32-2-3-4, dated
1 September 1955, provides a spare parts list

for the AN/APN-84 SHORAN Radio Set. Any other

parts must be packaged and returned to the
- factory to obtain replacement items. The
- packaging of incoming items uas adequate
. throughout the test. ’

- erably below that of the capability of the RB-57A aircraft. When

system inoperative.

- -operating the MA-3 system at or above approximately 40,000 feet
- altitude, malfunction of the T-342 Transmitter Oscxllator renders the
Operational missions will have a poor reliability
‘rate, unacceptable SHORAN Reconnaissance accuracy, and an excessively

high maintenance-to-utilization ratio when the system is employed at

these altitudes.

'(1)

@

,Further testing of this equlpment with this deficiencye
" uncorrected would parallel results of previous tests

in which the same malfunction and corresponding

recommendations were reported. Until such time that
modifications as recommended in this report are

incorporated into the AN/AFRN-84 portion of the
MA-3 system, the MA-3 system will be operationally
unsuitable for performing SHORAN Reconnaissance at
the optimum altitudes of the RB-57A aircraft,.

Since previous recommendations (reference Air Proving
' Ground Command final reports on the Operational -

Suitability Test of the SHORAN Bombing System,

Project No. APG/SAS/71-A-1, and Operational Suita-

bility Test of the B-5TB Aircraft, Project No.
APG/TAS/119-A) to have the AN/APN-84 T-342
Transmitter installed in a pressurized oompartment

24
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‘of the aircraft have not been accomplished, redesign =
of the T=342 Transmitter Osclllator is strongly .

rccommended.

L b. In addition to. providing target coordinates for SHORAN
S bombing. the MA=3 system has the potential capability of providing ,
. target data requlred for AN/#SQ-1 and missile guidance in areas where

' ‘-'geodetic data are unreliable; however, a somewhat lesser degree of-

L accuracy in target location is expect.ed smce a change in coordinate

o systems is involved. -
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R nscommm noomcxrmns FOR TIE #A=3 SISTEN TO
"*_m.mmm umox nsucxmcm moommm-:n wnmo THE CONDUCT OF THIS TEST

l. During the conduct of this Joint functional-operational evalnation. -
"minor deiiciencies ‘were discovered in the M system, Recommended modifi-
. ,cations ares o ‘ , _

U Be Incorporate an automatic altitude measuring system into the
HA-3 system to pemit utilization of continuous and accurate altitude
iniomation for improved accutacy. ‘

‘ be Locate the pilot's smm flight indicators on the main con
sole so they are in his direct line-oi-vision. readily visible at a glance,

c. Install a double set of strobe lights for each set of dials
in the Recorder Group, ‘to insure proper functioning should one fail,
(Reference paragraph 5b(2) @).)

o . Replace the present Veeder Root Counters with gas meter type
dials to avoid misreading. (Reference Figures 4 and 5.)

B e Locate the control switch for the A=28 Gyro-Stabilized Camera
Mount with the other controls of the MA=3 system for ease of operation,

(In the test aircraft, the A~20 mount control switch was located incon= :
veniently to the right of the operator, requiring him to alternate positions
,'when operating this control.) B

| Appendix A
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Standby switch

. OPERATING PROCEDURES FUR TIE MA-3 SYSTEM

GRDUND PREFLIGHT
~ Turn On '

Powsr's'itéh on

Interchsnge;snitch :

Scale nd]es snitch

B -c-ma'-i
Syncro switch on recorder

Power switch on recorder

" 0=20 Camera

_xg-_;eo and 0-1698

Counter release

”Vérnier (rate and drift)

Cbunter release -

Reference dials (rate and drift)

_Rate reference button

~ Appendix B, Page 1
27
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~ Test

Depress; standby light
should light

;Bate‘low frequency
1 mile

Adjust brightness and

A focus

off

On (observe three ted

‘1ights ‘on)

Removed

‘Engage

Set to 0.000
Release
Set to nearest zero

Depress and hold




L b } pj'sgloCement knob on C~1698

T 'Rat.e counvt'.»er.release
. ,8;’~..'Repeat steps 5 6, and 7 to .
o align drift. channel.

SRS Check to see if all counters
© read zero (check IP-186 and
. . C=1698), If all counters
. .do ‘mot :ead zero, follow steps
10-12, o :

10, To reset counters. disengage |
el gear box coupling.
B ..:-"vill. v’.Drive Sy and S, motors co zero
g * counter in C-l 98 uith switches
in manual. B

V12.. when all counters tead zero,
- engage gear box coupling (check

“.to see that all counters still
read zero after coupling), '

Rate and drifi vernier

Standb y ‘f__swi tch
Brjghtyneés and focus
‘Zero‘_ check;SWitch |
Iune low frequency
‘G,ai_n; No, 1 :
~ Appendix B, Page 2
8

2
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Rotate until rate
~ reference button detents

Engage

" (Allow 40 minutes warm-up prior to Zero Check,)

Set to 9,834

Operate

" . Adjust

Up (red light on)

" Set for proper gain




o 8,
g
e,
~ . Cneck veraier counter for

" slewing amay from base
... station reference mileage
. - (90834)0
o
12,
- ‘13’ \

1,

15,

C16.

17,

B U X

ool

. Zero set :

Code select on QIT5
Standby switch

Rat.e syncro snitch.

Rate syncro 'a;uch

Standby switch
'mnehigh frequency
_Gain No, 2

'Zete' set

Code selector C-1698 |

Standby sxitch on IP-186 -

C1698

an.t'syncro ‘switch,
Check for slevnng away from

9.834.

'Syncro ‘switck

IP-186
Standby ‘sxitch

'Zézo_ check switch

- Align low frequency :

marker pulse

,Desired code dela y
Auto-Operate

Auto

off

Operate

Set for proper gain

~ Align high freqnency

marker pulse
Dasired code delay
Ant.d—Operate -
Auto

ot

Calibrate

Down (red light out)

Appendix B, Page 3 '
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O-l(l‘m
| 22.';1ntema1 lluht switch 0ff
. 23 ‘Install Oegofcqmcra on 0;1698

-'.t7’24? chéfd zcrOvSWit¢h .'~ LT Depress 50 times to R 1
o LT T : - take up leader on Iilm. - @1_de
|  INFLIGHT T
| During climb to altitude make follow1ng zero checks | | R - o ?
.Ht1; ﬁRate vernicr - o ‘ - Set 10 9.834 | ‘ }i
 2;'>Drift vernier f» ‘: “; "_ L .,-V» l Set to 0,000 . .fé
 ;3."Repeat stcps 2 through 10 of | . . |
: fground zero check procedure
4 Recprduzero switch R . Depress 3 times
. 5o Siandby sQitch 7 » ~ Operate o
6. Rate syncro ‘switch -', o | off - ié
v'7..:Rate vernier : | o Set to 0,000
8,  Drift Vernie: - >‘:v , Set to 9.334

'9;  Répeat'steps 13 through 18 of
- ground zero check procedure

10, Record zero switch : » Depress 3 times
1. nri'ft synero switch o | Off
i 12, Standb&fswitch .”; _ | - i ' Operate
13. Zero check smt.ch - : ‘ , Down (red light out)

" UPON REACHING BRIEFED ALTITUDE, MEASURE ALTITUDE, AFTER REACHING TRUE
BOMBING ALTITUDE, DISENGAGE BOTH RELEASE COUNTERS (coumancwcwls&)

’ Appendlx B, Page 4
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1. |
yis to be measured and that aircraft should be flown level,

: 3.,

4.

s
AR marker pulse,

o 1nd1cated on his p:essure altlmeter.

‘»zolmo-Feet;...l:.._......»...r..... 4.56875

‘M‘3)mopeetp"o§‘o:oooooocooo.oQooo'. 6046269

1.
2.

.

‘be in the OPERATE posxtxon.

ALTITUDE IN FBZT EQUAI.S ®=) MEQSURED ALTITUDE TIMES (X 5280 PLUS (J-) 8
.FEET, - =~

’40.000‘Feet Ty ovo_ obo o‘o * o0 o e o vo e e o o 7040966

ALTITUDL MLASURUHENT PROCEDURE

Fly axrcraft over watcr or ovcr levcl terrain of known elevatxon.
thn alrczaft is near bomb1ng altztude. notify pilot that altitude
Pro—set bombxng altxtude in mllcs in the rate vernier w1ndow.'
Tune SHORAN receiver to elthcr high or low transmission frequency,

preferably the rate station frequency., A weak but usable rate
pulse reflected from the ground w111 appear. ‘Standby switch should

lhve the pxlot cl1mb or descend to al1gn reflected rate pulse and

When pulses are alxgned have pilot record and fly the altitude

ZOO(X)Feetooo‘_oooovo'ooocooooooo’o 3062178

30000Feet..i.o'.A.ioo.’....'...'.‘... 5.51572

CALIBRATION

Counter release = S Release |

Call ground stations and reqpest

a cal1brat10n pulse
 Tune for ground stamxons

'Scale,mxles | RS 100 miles

Appendix B, Page 5
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T

4

 6.

.7.

e

s

4,

1.

Cal, adjust

l-mile scales.

Call ground stations and requost

';fthey turn to operate.

TG

‘Standby switch Operate

Scale milés o . - 100 niles

‘Tune ground stationsb S ' Tune to madpoint between~ g
AT AT stations

_Gain’No.bl and'No;MZ_”}‘ o Adjust for'proper gain

Recheck that vernier counters

are disengaged. j

“Recheck that zero check switch is
,adown (red lxght out)

Recheck that 1nterna1 lrghts in
- C=1698 are off.

,  PRETARGET

Sta_ndbyﬂsw‘,itchbt CoL ‘ . .Auto-Operate

Scale miles 100

Rate and drift syncro sw1tches : - Auto

When pulses are w1th1n 1 mile of
marker pulse. switch to 1-m11e scale,

Contxnuevto monitor gain r1ding.

AT TARGET ARFA

Operator need only to ride gain and operate cameras,

Appendix B, Page 6
32
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IS

- g‘.a,,*snonAN power switch D off

o flight. After turn—on, allow 3 minutes to warm up and settle out,

e
3,

1.
2.

3,
4.

1

POST nrsT

Repeat. inflight zero check and recnrd zero procedure.
'.Aliow aerial camera to run to take up trailer (about 10 pictures);
g Shut off cameras. | | | |

k:‘Record zero 50 times to leave trailer in camera, .

‘~immoﬁ,
_Sta’ndby switch' " o . Test or 'calibrate
»Recorder power switch S o ’ off

.,,s 0, _FOR A28 MOUNT FOR

Do not turn ‘on until altxtude is reached and aircraft is in level

'Iurn off before going into a turn,

,'.l‘urn camera compartment temperatur_e control to ON,

" DAY ALTITUDE PHOTOGRAPHY

ann all eamera switches OFi-‘. ‘

Turn camera main power switch to ON,

Turn oamera compartment temperature control to ON,

Set up camera controls as requn:ed.

- ENTER GET AREA '
'l‘urn master control panel 2 ower switch to ON, -
» Appendix B, Page 7
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-1.';Tdrn.master‘cdntrol panel.ogerate switch to ON, .

 _1¢‘

: 2;

S “— ‘

.Turn master control pancl rcadx switch to ON, This switch opens =
- the camera. doors, Wait approximately 1 minute or until green light

is on, indicating camera’ ‘doors arc open, If grecn lzght does not

come: on. a malfunction may ‘have occurrcd,

AT IARGET

- BOST TARGEL

Turn operate switch to OFF,

At end of mission,turn,off all switches,

Appéndix B, Page 8
3 .
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DEPARTMENT OF THE AIR FORCE

HEADQUARTERS AIR FORCE MATERIEL COMMAND
WRIGHT-PATTERSON AIR FORCE BASE, OHIO

MAY 2 3 2000

MEMORANDUM FOR DTIC/OCQ (ZENA ROGERS)
8725 JOHN J. KINGMAN ROAD, SUITE 0944
FORT BELVOIR VA 22060-6218

FROM: HQ AFMC/SCDP
4225 Logistics Avenue, Room A112
Wright-Patterson AFB OH 45433-5744

SUBJECT: Change in Distribution Statement for AFMC Documents

1. Distribution statements on several documents were officially changed to Distribution
Statement A in accordance with AFI 61-204, 27 Jul 94, Disseminating Scientific and
Technical Information. The documents (excluding those marked out in Atch 3) are
owned by AFMC and were reviewed by the HQ AFMC History Office and HQ AFMC
Public Affairs Office. The documents cleared for public release are listed on three
attachments.

2. Please direct further questions to Ms. Lezora Nobles, AFMC STINFO Assistant,
HQ AFMC/SCDP, DSN 787-8583.

a2 , ,
\ ] Gtree o O I Mot I 8L pn .y

PATRICIA T. McWILLIAMS
AFMC STINFO Program Manager
Directorate of Communications and Information

Attachments:

1. AFDTC/PA Memo, 11 Jan 95

2. HQ AFMC/PAX 1* Ind, 4 May 00
3. HQ AFMC/PAX Memo, 5 May 00



\

2. Attachments a through ¢ are part of an internal AFMC/HO review; attachments d and
e are requested by Mr. Morris Betry, a private researcher; attachments f through h are
requested by Ms. Pat McWilliams (AFMC/SCDP); and attachment i is requested by Mr.
Gregory Hughes (ASC/ENFD).

3. The AFMC/HO point of contact for these reviews is Dr. William Elliott, who may be
reached at extension 77476.

Lu*JLULLLIPLﬂ\
J D. WEBER

ommand Historian

Attachments:
AFSENo—1501H4—
AFSENoA00490—

DTIC No. AD-098 048
DTIC No. AD-376 934
DTIC No. AD-895 879
DTIC No. AD-094 838
DTIC No. AD-068 388
DTIC No. AD-046 931
+—AFEEN-R=A20-2——

FR MmO A0 O PR e

1st Ind, HQ AFMC/PAX 4 May 2000

This material has been reviewed for security and policy IAW AFI
35-101. It is cleared for public release.

JAMES A. MORROW
Security and Policy Review
Office of Public Affairs



